was so advanced in disease that it might have died from natural causes. Another case was that of a woman with an unlocalized tumour. I tried a double puncture of the posterior horns and failed to withdraw cerebro-spinal fluid for some reason unexplained. She died seven days later and a post-mortem was refused.
I am inclined to use the method sparingly; obviously, the better the neurologist the less the need for ventriculography. The upholders of the method have harmed their cause by claiming too much for it, and by publishing photo-graphs of tumours which should have been localized easily enough by less dangerous means. But if in ventriculography we have a method which may help us to decide that a tumour is not present (e.g., a posterior fossa arachnoiditis with secondary hydrocephalus, pseudo-tumour), or to localize it when the patient is almost blind or otherwise non-cooperative, then it must be admitted that we have added a new weapon to our armoury. The chief danger appears to me to be its too indiscriminate use, particularly by surgeons who have had no great experience or training in cerebral surgery.
Mr. ADAMS MCCONNELL (Dublin).
I wish to demonstrate first that injection of air into the lateral ventricle does furnish data for an exact diagnosis in some cases. [Slides illustrating distortion or dilatation of the lateral ventricles were shown, and it was pointed out that the cases presented either no localizing symptoms or symptoms of an equivocal nature.] These slides prove that in certain cases more can be learned from ventriculography than from any other method. In ten cases out of fifteen, I have obtained definite results. Such results increase the possibility of radical treatment and are sufficient to vindicate the value of the method if there be no intrinsic danger in its practice. Two patients died, one eight and the other fourteen hours after injection; both were perfectly comfortable till they sat up in bed, and both fell back dead as if they had been shot, both had large tumours in the posterior fossa with gross pressure deformity of the medulla. It is questionable whether air injection was the responsible agent in these fatalities or not, for sudden death is a common occurrence in such cases, but it is safer to blame the method and to consider whether such fatalities are avoidable. The most important thing in technique is to prevent any sudden change in intracranial pressure during the substitution of air for fluid. I find that this can be accomplished' by the slow withdrawal of small quantities of fluid and by the slow injection of air. The simplest indication of intracranial pressure is the blood-pressure. With the needle in the ventricle one can play on the blood-pressure, raising it at will by injection of air, or lowering it by aspiration of fluid. Our aim should be to keep' the blood-pressure steady during the whole procedure. Slow aspiration of small quantities and slow injection ensures a steady intracranial pressure and precludes any sudden variation in the relation of the intracranial contents.
During a recent visit to America I saw some marked reactions after ventriculography and these were due to the fact, in my opinion, that ten to twenty c.c. of fluid were withdrawn at a time, and a similar amount of air injected, the procedure taking but a few minutes. Reactions seem to be due to faulty technique. I emphasize this point, for the safety of the method depends on it. Other points in technique are of secondary importance, though they exercise an influence on the amount of information obtained.
I have used Keen's marking in the majority of cases, for I find it easier to tap the trigone of the ventricle than to tap the posterior horn. The posterior horn varies in size to a markeddegree; sometimes it is absent and sometimes it is occluded by pressure. The occipital route is often easy when there is internal hydrocephalus, but when the lateral ventricle is normal it is not so easy to visualize. The occipital route is the popular route in America. In some cases it is necessary to tap both ventricles. The interpretation of the radiograms is not always easy, but neither is it invariably easy in any region of the body.
-Even in these days radiography of the stomach is sometimes misleading and ventriculography is yet in its infancy. Correlation of indefinite symptoms with a radiogram inconclusive in itself may furnish a working hypothesis.
Dr. C. P. SYMONDS remarked that a question of some interest in connexion with the present discussion was, whether an increase in the protein content of fluid obtained by lumbar puncture, or arrest of lipiodol, would give the earliest evidence of spinal compression.
He had recently had the case under his care of a woman who had for some years presented signs of a transverse lesion of the spinal cord in the upper dorsal region. She first came under his observation in August, 1921, and at that time the protein content in the cerebro-spinal fluid was 002 per cent. In September, 1923 , although the physical signs of compression had advanced very little, the protein content was 027 per cent. in the fluid obtained from lumbar puncture, 0'01 per cent. in that withdrawn from the cisterna magna; 2 c.c. of lipiodol injected by the cisternal route were arrested at the level of the third dorsal vertebra. Mr. Bromley subsequently removed an extra-dural lipoma.
In another case seen quite recently of a man with a six months' history of gradually progressing transverse spinal lesion, the protein content of the lumbar puncture fluid was 009 per cent., that of the fluid from the cistern 001 per cent. Subsequently lipiodol was injected by the cisternal route and all of it had reached the lower end of the thecal sac in twenty minutes. At operation there was disclosed a fusiform enlargement of the cord (probably an intramedullary tumour), at the level which corresponded to the clinical signs.
From the appearances at operation it seemed that the subarachnoid space must have been almost occluded.
Dr. WILFRED HARRIS (Chairman) and Mr. L. B. RAWLING both expressed themselves as being very favourably impressed by the possibilities of the injection of lipiodol in the exact localization of spinal tumours, but raised doubts as to the value of ventriculography in comparison with its possible dangers.
Mr. JEFFERSON (in reply)
said that the warning and the pessimistic views of the Chairman and of Mr. Rawling with regard to ventriculography would be shared by many. There was a feeling that to be a supporter of ventriculography was to decry oneself as a neurologist. He (Mr. Jefferson) could not agree with that view. Nor could he agree with Sir James Purves-Stewart's method of lumbar injection. The reaction to this manceuvre was severe, and large quantities of air must be used. As Mr. McConnell had pointed out, if air was placed into the spinal theca by lumbar puncture, and a subsequent X-ray showed only one ventricle filled, one could not conclude that the other ventricle
